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## 




&f$*£jf$ **jUj*a1I *lj+AJ! '#* &Jm 



jjLi <uu$ J* ^J^ *±sJ ( TDMA FRAM )JI 4*-tjJ ^ 

.(8time slot)^»J 

.(physical channel)^^ *^ J^J tr"J tP< J* 

.(logical channel) ^ M*J^ ^J^» J^ ^iUI Jilu^l ui 



jjja!\ <Aa& ££l ( traffic) jjj^t ^»*i ^ ^Imii Physical ch A 

SUS ^ ^1 (traffic channel) j»l^o«L ^u tg*-ij 




<UkiA SUA ^ <^l (FACCH)^lj* ^ ( handover ) Jl ^ .2 

25MHz ^> tPil Jl^l k- f*y£ J^ TDMA J ^ jJI f*-£tfl 
H 2 f 4 (200KHz)jl^ o^xJI l^au o& J*j2 (carrier)i^ 124 ^! 

/jlajil dou&Jl JLmlLuiL Iaj) J ^i /^i Iiu*.iiSj AlalaJl CJbJjUl! d JA <j*» Si^lj <JS 

<>lja. ^1 (15/26 ms)(|j^ ^"iVn l ^ <^L-VI tr"j^l *j*Jt £j£j ii 

. (burst) ^ijil f JaJI 1^ t^yyj (577 us) 






992=8*124 LfjL^tf&f Alj&ffj*** Of 4^ 



^ ^ 



.JjjjI cfl (frame) Jfj* o^M ^ ^ v (5-* <^Uj ^Lu^j^^a jl ^1 

JLti Sja/j}/ <LZJI U ZJkU! SUM uLjxjJ ^U»ty fiJ*Jj J2JI Im OJ^ 



,1+1 AjuLUI AtUjll £Jaj*j *4j uiulij A/jXJl <Jjxjj 




fj tifjti £& SjLe ^Aj (dedicated channel) <^j^l <2fj£JI .1 



.MS MJJJUI aL^aH 



♦ ** 




tjJUxM*/ j&u <2ljJ2<jAj (Common channel) <£jl&JI Alj&l .2 

. (Idle Mode) ^tjt Uu <J titiUf LjLk^JI uijh <> 
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. TDMA frame fr^jj *Lbfj£JWj 
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TDMA Frame n+x 
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Physical Channel 5 
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TDMA Frame n n+1 n+2 



n+x 



Log cal Channel 



* t t 

TCH TCH FACCH 



TCH 



TDMA Jl ?M** £±ji (1) <&> 
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(logical channel) 




\*\$m 



. GSM oVLa&J ftMJ ^ h&UI tZljWl &a 4tej] J1LU 

LaMa cPlL! yjj ISjiJI Alj-tiTCH i^J^j^j (Traffic channel) .1 

lj-£ Control channel .2 






Control Channels 

(CCH) 






Traffic Channels 









Broadcast 
Channels 



Common Dedicated 



Control 



Control 



Full Rate 
(TCHF) 



Half Rate 
(TCH/H) 



Channels Channels 












A 



i k 






Slow Associated Control Channel (SACCH) 
Fast Associated Control Channel (FACCH) 
Stand Alone Dedicated Control Channel (SDCCH) 



" 



Random Access Channel 
Access Grant Channel (AGCH) 




" 



" 



Paging Channel (PCH) 
Notification Channel (PCH) 

Channel 

Frequency Control Channel (FCCH) 
Broadcast Control Channel (BCCH) 





" 



I Downlink (DL) 

J Uplink (UL) 
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(Traffic Channel) <£j*1l &lj*i 
.frame 26 </3 (Multi-Frame) •"*" lPj JL*2**L <iljWI aJA 




24 l+U f±LLuu (120 ms) Jltf ' lU JjJ* 0^(26 TDMA-Frame) 

. £j£j2JLJI iiLajhuj AjjL^aU g I traffic 4*j*JJ 



o£*)U 



jj^, jjSj <uy<L£j*JI AljJS^ (TSO) J*tiuv )t (frame) ^lJ .1 



AljJS aULJj JMfJiluu LfJJ ft (Broadcast ch) <&tifl *fj-M 




* . *+ 



4jaL^j/^ajJ/ u tiff la u v <jy <lsj*ji AfjJa £* JmIulj y (TS13) .2 

JeLi JU JM jt (SACCH) ^M 
. UU f±LLu* jj* #1 Ijeti, Oj^jA^ (TS26) .3 



4^LLJJ *ULjj JM fjlluu .J^Lilf jLVt 4JJ SUUI .. Full rate Teh .1 
tJ±L» jSjjJjjuu j (16Kbps )<s-tj (64Kbps) ch aULJ/ >M 1*L*j <dtij 
jJdJjjjL* &«2j (GSM) fLtiL o^LUI SL2JJ jAJu tiUaf £*j (13kbps) 



# *+ * 



S±xtj <Ui*J <UU ^j MJjl^JI ft fjll^J/ 4UL, OjZj (22. 8kbps )SLWt 

(frame) # f tPjti #* (one time slot) 



JJtiJ f±LLuu ^JII ^i^Jli jLsU Jul* *ti A/jJi/L half rate Teh .2 

(64Kbps )lh fX4l ^Lua jjjs o* (6. 5kbps) J** J**> 1*JJI &HaJI 



Jul* £m*-> GSM ?LJiL, ^UJ/ SU2JI jjLU <aUaj £-*j (8Kbps) ^j 

. (11.4kbps)J*-tif 

dflli J/JjJ L ~ W JJXti! Jjx* gJ ftfill jAJu, if * la u & d/Jj fUaUt 4jlu, 

... LjSjJl (JMlil ffrbult I II (JIaj ^JII JfcU, K u (( <t tl JJ£ 

. ja/j t^LiJ jui jj& JjjjI ^LjSjlil* j IjLljf J&2 (jfe <^jLWU JO!) 
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&j*ll *\& JUjI «£*fe 



* Super frame 

* Multi frame 
^ Frames 




Multi frame =6.12 s 




Frames 



6 Time slots 



* Time slot =1 56.25 bits 



=120 ms 

=4. 61 5 ms 

=576.92 jus 



. GSM ?Lk> h*aj*ai 4jU*J SUM jjLZj fit 

S^tiJj&L* fXS ALL* ^ fifj+ich* JJjZ* GSM J(j3j teMlf&SlI <& 

„&*J Jj ^J2 SUM J&* Jj IjJjU ^ (260bit) -/Jl^fiJ+jS 



\ 



cr^ cfJ^** cfJ-Hj cm>* 0^> j-^yij^ dJ-S-*ti(Classl )djV} ?J-?JL1 

> Jjtt fij^l j&jfClass lbl32bit)j(Class la 50 bit) l*^182bit 

' jit-Gil 3bit to parity j tail J^^4bit &L*ab U 





?51AI Up Jl*2456bit &LMI OJ^ ^J J-¥** <^jk> 189bit j*j &LUI 

. 20ms L&±* 



GSM 




Channel Coding 



260 bits 



Class la 
50 bits 



Class lb 

132 bits 



Class 2 
78 bits 



Parity bits 
protecting la 



reordering 



9 1 bits 



3 



91 bits 




4 



Corivolutional 




Tail 

Bits 



456 bit; 
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CONTROL CHANNELS *S*i//*/j*J 



^t i^jJkJ/ *£*SJI jjijjl chJJI is* 4&jj* 4j4h\« <JJfjJ3 aJ£ ££> Sjb& ^ 

GSM fUti 

Lfr JULI)tl o^jjU {BTSSJ J £>* ^V/ <^u fjjj JI^JI JLLLJ/ JJe 

4-ajUUI jt-jji. y tfJJjJJl alj^M J-alS f^uut 4-tLaxJ Jlj^Jl AJ-&J (jajJJl i±$Jj 



. jjty jus jLn y*huw cw oj& 



u-b ^jJbJ^JJI (BCCH) SLUS a-* *^V/ M*V 4-U Jjv Jlj+JIfj-k 

(location area) J '^SaJI ^jfll .1 

.ASjJJ) aa J**tt « ,U-., ,.j yjfjfj) LJUjIsuJl aM <JjJj 

(Broadcast Channel Information)....(BCH) 4&f±JfiZljjZ]lfu*f 



f **± 



.4&uyi jl dull iiifjZJI (broadcast channel) .1 
,4SjjAJI ^JJl <jjfjj2 (common control channel) .2 
*Lu,j£j/ f&jf/ dijjs (Dedicated control channel) .3 



(broadcast channel)** -Ity 'ji f 4^ Afjti dj9l £jiS 





0-* cft(Downlink)4-hL4lt 4L*jS jje <£tij(Point to Multipoint) 






J-^j 2 A^V o*L* jj J J iJ Jc- J-**j (downlink) JJut+tt tL*jll ^Jlk 



. GSM JSJ u^tJMs (TSO) (jljitt <Ui*Jlt 4JLUIJ AUbJI 




a JSI SjLUi SUM MjmU&Lu * 
. v Jto„* *MS )JJ Ifr Auju ^ IjJe JtjJt lJjxm^BTSs 

JS/j Liy/j-*J/ £-ja*J synchronization l>*IjUSBCH SLW/JjJ 3 



Sjj^o-j L pL < ft fiu « L> SjjL+JI 4-JiJI ^ Jfj^sJI fjJj L^cell *UUJI 
^m JsLuj^l JULtif jjJj 4.uiL u il <J& tfijf LfjSLa ^jIulo JUsluilj 4jjjJ 
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(BCCH) fSitftelftl SLi* (Broadcast control channel) .1 

4^ £iUjbu> JLxj? J^xlUi (Downlink) ZLttfJI 4LajIf f£*J SL& ^j 

Jd ilLjk^Jl <3jila ^jjjJall &tj <JdJl ^£ ^jJa/jUI (MSs)&** <jlj 



' - 




(location area Identity )<ShLJ) J*jj AJUJI <JdJI^ <<Uii 

;JfJ±lua <kfJ£j(LAI) 

JUtfjj JJLJI fJ £ 3 J!/ SU2 HSjA Jl* h±Ut uLjxjo^L! CjUjIil* 4&/Jy £ 



, lJUl J±U JULLvl til* <J<j2f Afj&L Z*jI££jJj * 

4*jj51 te£y» jjxUI f**jti Jjj (J (BCCH) SUVUb 4UbjJbJWL 



X 



FCCH •>• fjti) gp*aj SUi (Frequency correction channel) .2 



TSO <^Jlf <>mf jt Cy»jti J*M d*J *Lu*l* dUbj 4JL2j jp Sjbe ^j 

SUa J2j J Jtijl jJ& JS jUJj jL* & jsjh j ) GSM JltdiM 

4jJaj9l SJ&l&f JJjj£* eJj^jj <£ j JIjjAJI Jlf* JJjj Jjajjj LojI fj&j 

.BSC 



(SCH Synchronization channel 3 



JjJSjJUt^tjJIJjJIJ TSO Mil <^,JJI 4JLUL J**J + 

.FCCH 



* , A ** 



JL*j±Jj *L* jjL* *UJaj)f) ^U* *tl jjujxj} JmIuu ♦ 



* . . ** 



, <paj¥l AJs^Jl £a &fjjjf £a t&ljjJI J^u ♦ 



dZ jj*j #jll (BSIC) <^j¥f 4±*^f ^j*1J*j cfb <fj& ♦ 

. GSM ?i&<J *J J*4> ti*^t 

£y» jjxUI aSajJI SUSJjj ^JUjI Sj^ute JS Sj* SU&Jf aJA (J>wj2 ^ 



♦f ♦ 



. (51) <U3 
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ISjmMI f£±jJI ljIjJS (common control channel) 
I j JJl^, Jjf cU*^/ ch> ^J(CCCH) 

(point to point) 

BCH LJjh&>J±±fje &L*<jGSM lPjJS<> TSO Jj^ 



f ** + 




tfijlf SU3 (PCH Paging channel. 1 



m CjjLjII lJjL^JI 4S±ui (j** *La1\£a aj*& JjJ*-4 JIj* ^„y * y *j& 3* 

.rach sum 

JJLu>J tMJI Ja/j dLjV J-bjJI AVLaJI ^J SUM fi±A JULU*/ jSv * 

.GSM ?1&J 

^IjJaJI MuuJf sua Random access Channel (RACH).2 



. (PCH) SUA]) <&2 tf illj o^liJI ?. \*1\ Je JjLj^I cij>i Jill .1 



JLuJtjJe LjJ&m 3 k* - !/ t^aJ j/ ljlju «Ljs£a// ^ ki - » J^» ^ ;LJL* 



SUS^j^uu L» tlJjll (juilj jLaJJj I k* - tr <Sj* SUS J*ajj dfJj (RA CH) 



Stand Alone Dedicated Control (SDCCH)W±> <uns<L*ji* 

Channel 

Access Grand Channel (AGCH) 
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dUJ/^ujp sua Access Grand Channel (AGCH) .3 



A^aJ /Zi$ x^t SjaJU 4Jjha JUJbJji SUS /J& J-vdl JbLj^Jl &UUj SUM tJA 



jj Jy&M Zk>*J/ I+L,j2 CCCH PjS ' £y» &l*«j j*i f <** AGCH t+«J* 



lk> - fi 1+LxluLJ }j) SUM aiA ASjsJi SUa^f fSLUI SUS ch JljUJt JM* $i 

CCCH (pjjdkjd ^Jll^^RACH J J* hupuh&m 



Dedicated Control Channels (DCCH) 






pijji M&i^ ^j LJ ^ / a^w^ m^= Jh 4A&n o^ 



Ujjjj JLut£ <LuijL» a £a y SUS m 1 

Stand Alone Dedicated Control Channel (SDCCH) 



4 U-* * tij J^jUj^JI (jj^ Izjj-Il <^*j Sj-JuUt jj-uiLUl dULu J *■*■* 




'ZjietM MJa^JI JLiaJ fit uf^tkuj - ZjietM IL^J/j JjLjJI fi lit cH*a2 

m Jtsn.tt jjjjaJI Auajj djULJl Sj±j £* MSC J-^i J*j*J 
JJLujj Jljl±dt ilUbj LijA ilUjk* J12 L±fc JaxIuu SDCCH SUii 



(PCH)kj* SUS^Jp Jj^Jl UjUZJ/j 

jSaJtff&Zy ji Lfr l^aLL ImLJjS AljjS J1*j jf O** SDCCH ^IjJti 

SLJjiSj-^yi SUM a±A ijle <■ t tk tl 4U Ujj BCH SUi^-* J-^ *->UJt 

^CCCH 
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jjj^-tf jjjALaj)*** w sua .2 

Slow Associated Control Channel (SACCH) 



.4* f *f - A, -*. **#* * f ** 



SDCCH-H U/jJ3jl <L£j*JI SUV Ul <L±l*a-* Uu/J Oj-2 illjJS^j 

. hjLjJii sum umL'^p jl&j 




J4 SA CCH-H sua tiULu iU*J <uuj21l 4/jJM Js oik dJJIj 

<L^jll^j ijjeLUI JJa^Jfj JjLjaII Oh ^^ <2L»jb* J*Z<y*j O^UJI 

Jbbj^Jl jjJJ fiJiuj aUaUL SjjxIJI LjLijJx^J) JUj^ SUUl jM J^xlUi AJajLfJf 



UJJI fJ-J2fl j-*IjJj JU^j^f <LJUa # 




SUUi iJ J^ J<txi^« JSj J J ltiJ f (Time Advance Instructions) 




iiUjLu, JUS (SDCCH )-H CM S&UaJI <LL*jti <J U AjjjjUf 

AijjS ALmUagjuu dfljj (TCHJ 1-SjaJi sua Sjj-*j HM* Ji SjUdyi 

. Sjjt+Jf bitiJJ (BCH) &tiyt 

o^LL jj*i* Ji,JS4* j<& dJUlf tPJItJ 4Jj**** (SDCCH)JI SUaoj& 



** .♦?«. 



. <Lu,jUl fZUJI SU3/4jJL±JL 



Ajuj^Jj 4j*Ux*1I SUiU) 

Fast Associated Control Channel 



^jjjf LjUjJx^JI &ji (jm&j {jj/Lu/yl ^J (jj^jj Juuu JjLujjJI JL**j JjIjJ&I &ja 

Oj-& y Ui-Ue FACCH J u)jJs"j^ujj SDCCH ^M SUM UU^u 



Lajhm dJUA cfjSlj £*JL4 JalLulaJ SDCCH UIjJjUJjUi ±jJaj dJUA 

LuaJJI ZJLLJI ^1 JLU2 FACCH Jf SUlj UMJI OH JUUW i 7 JhS A^L> 

*UeU (bit) uUu gUajj dt/Jj LjJ 4j±LaJ/ 4SjaIi sua oh JUJ tij^ fa J 

0)U UUJI a±A Ljx-Jsj fjjj SjgUoJ} Aluajlf JCH 4-*j*Jj SLtS <L2j (J 



J2JI dfjJ TCH o<Uj FA CCH SUM AUU 4JLL ^-*«J dtts hl*jti AJLUI 
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JI4jUJ 



SjjLUIj JAaJI Jxj JojSI J JazJl lit Jl ruajl Jl lja! lit ^Jaj MjtjJ ^J 



< tJrLJ^S dt*JI lljJ 4j.JJI SjLJI Jja f&Ua*XJ JjJ ^j jikub ^Jlj 

,cU*JI lit pfjj &» SI4 u <i (I Sj**j1I aJ&J &j 

JIjj UmJj fJ&Jjl jA jkA y/ L*jJj JL*lf tpfjj &4 tuaJj LuJj Jazj £f <%£ <\ tl (JmjI 



f 



(jjL*^ Ja* a jxuiL Q " **j *JJ 






: 



gjb i^jj^^l <Ld&JI <LdJLkJI SjtiJI fiLSt ULlUIj jJxJI ^JjI rftiU &j!I 

". JVM JljxJI JjJUI 



rJA/jII ^> Juuy /jJa lit 0*1 j j/>y/ j± (JfZlillj f£Je JJal Ql JjjI y 

;j*Lill J3 U£j ptilJitl <LLlLu gill 



tjJLij £y> SjfJxJL 4-ajjj {J& j^JI Jjj £y» ^-^^ 



UUa* Jduu OjIj Sj&laIIj jfaJf *£lj {jJ Mil JLuil fjlf tj^J fjj^fj 
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